Although corticosteroid-binding globulin (CBG) plays an important role in the adrenal cortical function, little information has yet been available as to the mechanism with which the biosynthesis of the CBG is physiologically controlled. In humans, CBG is known to increase during pregnancy (Slaunwhite and Sandberg, 1959) and after estrogen administration (Mills and Bartter, 1959) . In rats, a substantial increase was observed in both sexes after bilateral adrenalectomy (Westphal et al., 1962) and in the male animal following estradiol injection (Gala and Westphal, 1965) , whereas administration of corticosterone or cortisol decreased CBG activity in adrenalectomized rats (Gala and Westphal, 1966) . Furthermore, they revealed that either adrenalectomy or estrogen administration did not induce the increment of CBG activity in hypophysectomized rats, suggesting an involvement of the pituitary gland in such changes in CBG.
The present study was undertaken to attempt to elucidate the mechanism with which biosynthesis of the CBG is regulated by such steroid hormones and also to pursuit the unknown pituitary factor. Doe et al. (1964) . The CBC expresses the amount of protein-bound corticosterone per 100 ml of plasma. The C. V. was calculated as 4.1 %.
Results
1. Changes of plasma corticosterone and CBC after bilateral adrenalectomy Rats were sacrificed 2, 4, 6, 24, 48, 60, 84 hr after adrenalectomy and plasma corticosterone and CBC were determined, comparing with those of untreated control rats. As shown in Figure 1 , plasma corticosterone was abruptly decreased to the lowest level just 2 hours after adrenalectomy, whereas CBC began to increase 24 hours after adrenalectomy and a significant rise (P< 0.01) was demonstrated 48 after the operation.
Effect of hypophysectomy on CBC response to adrenalectomy
Male rats were divided into four groups; untreated, adrenalectomized, hypophysectomized and both hypophysectomized and adrenalectomized. In the fourth group hypophysectomy was performed immediately befor the adrenalectomy. They were sacrificed 3 full days after the operations. CBC of adrenalectomized animals was 56% higher than that of the untreated rats. Hypophysectomy prior to adrenalectomy cancelled the increase in CBC observed in adrenalectomized rats. Little change in CBC was found in hypophysectomized rats in comparison with that in the control rats. (Table 1) 3. Influence of various pituitary hormones on CBC in hypophysectomized-adrenalectomized rats Started immediately after hypophysectomy plus adrenalectomy, daily injection of one of lactin) was continued for four days. Animals were sacrificed 24 hr after the last injection. There was no significant change in CBC of the hypophysectomized-adrenalectomized rats treated with each pituitary hormone when compared with the control rats. (Fig. 2 ) Thus, replenishment of these hormones to hypophysectomized rats did not restore the CBC response to adrenalectomy. corticosterone was promptly decreased to the lowest level 24hr after the start of the treatment, which was sustained as long as the injection was repeated. A statistically significant (p<0.01) in plasma CBC was observed 48 hrs after the start of the treatment, followed by a gradual decline throughout the experimental period, as reflected in the curves in Fig. 6 
Discussion
The present observations confirmed previous reports from other laboratories that either bilateral adrenalectomy or estradiol administration induced an increase in CBC of the male rats (Westphal et al., 1962; Gala and Westphal, 1965; Keller et al., 1966) and that the pituitary gland is necessary for the enhancement of CBC induced by either adrenalectomy or estradiol administration (Gala and Westphal, 1966) . Our new finding is that none of the known pituitary hormones (ACTH, GH, FSH, TSH and Prolactin) appear to be responsible for the increase in CBC in male rats, suggesting either an involvement of unknown pituitary factor (s) or necessity of a synergic action of multiple pituitary hormones to raise the plasma CBC level. In this connection, Westphal (1971) recently suggested that hypophysectomy might remove simultaneously the stimulatory effect of thyroid hormone and the inhibitory action of androgen on CBC in male rats. In addition, the present result showing ineffectiveness of autoimplantation of the pituitary gland upon restoring CBC response to those stimuli would indicate that the neural and/or vascular connection between the pituitary gland and the hypothalmus is indispensable for such response.
As for the influence of glucocorticoid administration upon plasma CBC, the suppressive effect of corticosterone or cortisol on CBG activity was demonstrated in intact rats (Westphal et al., 1963; Keller et al., 1966) as well as in adrenalectomized rats (Gala and Westphal, 1966) . Keller et al. (1966) reported that no effect on CBG activity was observed after the treatment of male animals with 25 to collection of plasma sample. We touna that the treatment with similar dosis of dexamethasone led to a significant decrease in CBC in male rats as early as 48 hr after the start of the injection. Moreover, a similar depression of CBG was seen as well in hypophysectomized rats following the same treatment with dexamethasone, suggesting that the pituitary gland is not necessary for depressing the effect of corticosteroids on CBC. The foregoing results may be summarized as follows : the presence of the pituitary gland is needed when the CBG activity is enhanced either by estradiol administration or adrenalectomy, but not whien CBC is depressed by corticosteroid injection. Then, how does the pituitary gland play a role in elevating CBG activity following those treatments? There are two possibilities to explain the mechanism with which the pituitary gland might be involved in the genesis of CBG. First of all, either estradiol or adrenalectomy may have a direct action on the pituitary gland to produce a "CBG stimulating factor" in the gland, which is subsequently elaborated to prompt the synthesis of CBG in the liver . Such possibility turned out to be unlikely, however, since the implantation of the pituitary glands from rats either treated with estradiol or subjected to adrenalectomy did not result in any increment of CBC in the recipient rats. Alternatively, it might be considered that in response to such stimulus as estradiol or adrenalectomy the pituitary gland is urged to release some pituitary factors, which exert a collaboratory action with those stimuli to activate generating CBG in the liver. The fact that the plasma CBC in hypophysectomized rats did not differ from that of intact animals gave evidence of the conception that the pituitary factor is needed and elaborated only when the biosynthesis of CBG is accelerated. Also, this might be the reason why corticosteroid can exert depressive action on CBG without the pituitary gland. The increase in CBC following adrenalectomy and the decrease observed after glucocorticoid administration might interpret that glucocorticoids exert an inhibitory effect physiologically upon CBG and that elimination of endogenous corticosteroids by adrenalectomy would abolish such an inhibitory effect.
There are two alternative mechanisms to be cited with which corticosteroids have a depressive influence upon CBC. One may elucidate the decrease in CBC after corticosteroid administration by occupying the binding sites for corticosteroid with the exogenous steroid. Alternatively, glucocorticoids may have a direct inhibitory action on the biosynthesis of CBG in the liver. The following findings gave us a move possible clue to it. First of all, our data revealed that it took at least 48hr after the initiation of dexamethasone treatment to exhibit a significant decrease in the plasma CBC. Likewise, it took 48hr after adrenalectomy to record a significant increase in CBC, although the plasma corticosterone decreased to zero 2 hr after the operation. Finally, according to Gala and Westphal (1966) , cortisol was 5 times more potent than corticosterone in decreasing CBG activity in adrenalectomized rats, in spite of the fact that rat plasma CBG was more extensively bound to corticosterone than to cortisol (Keller et al., 1966) . These results are not in agreement with the first hypothesis but in favor of the second conception.
The etilogy of the enhancement of CBG following the estradiol administration was still obscure. Westphal and De Venuto reported that estrogen treatment in male rats resulted in changes in corticosteroid-binding globulin concentration with no apparent qualitative alterations (Westphal and De 1969) . More recently, Guidollet and Louisol (Guidollet and Louisot, 1969) described their conception that estrogen might play a role in activation of "normally masked molecular sites" for corticosteroids rather than an induction of transcortin system, on the basis of their data that follwing the injection of 14C-glucosamine the radioactivity of the glucidic fragments of glycoprotein remained constant in the subcellular sites of the rat liver cell. However, it seems rather dangerous to deduce such a conclusion until the incorporation of the fargment is determined specifically in the fraction to which corticosterone binds exclusively.
The present findings that CBC response to estradiol was abolished by cexamethasone and augumented by adrenalectomy would suggest that there might exist a competition between glucocorticoids and estradiol for a common site. In order to clarify the reciprocal actions of such hormones, determination of biosynthetic rate of the plasma CBG in rats has been currently undertaken in this laboratory.
